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Abstract

AIM: To investigate the expression of triggering
receptor expressed on myeloid cells-1 (TREM-1)
in liver injury with acute necrotizing pancreatitis
(ANP) and to explore the correlation between
TREM-1 expression and liver injury in rats with
ANP.

METHODS: Forty-eight male Sprague-Dawley
rats were randomly divided into two groups:
a control group and an ANP group. ANP was
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induced by retrograde injection of 5% sodium
taurocholate into the biliary pancreatic duct.
Rats were sacrificed at 3, 6, 12 and 24 h after
treatment. Serum amylase (AMY), alanine ami-
notransferase (ALT), aspartate aminotransfer-
ase (AST), sTREM-1 and interleukin-1f (IL-1B)
were measured. The pathologic changes of the
pancreatic and hepatic tissues were observed
and graded under a microscope. The expression
of TREM-1 mRNA in the liver was detected by
real-time quantitative (QRT) PCR.

RESULTS: The levels of serum amylase,
sTREM-1 and IL-1B began to increase at 3 h
after sodium taurocholate injection, and were
then maintained at high levels at all subse-
quent time points, significantly higher than
those in the control group (P < 0.05). The level
of sSTREM-1 in the ANP group was correlated
with Schmidt score (r = 0.481, P < 0.05). Serum
ALT and AST concentrations at 6, 12 and 24 h,
the pathologic scores of pancreatic and liver
tissues, and the expression of TREM-1 mRNA
(3h:1.96 £0.63 vs 0.94 £ 0.23; 6 h: 4.46 + 1.42 vs
0.95 £ 0.24; 12 h: 2.59 £ 1.14 vs 1.10 * 0.33; 24 h:
2.56 + 1.08 vs 0.85 + 0.27) in the liver were sig-
nificantly higher in the ANP group than in the
control group (P < 0.05 for all).

CONCLUSION: The expression of TREM-1
mRNA in liver tissue and the level of serum
sTREM-1 increase significantly in rats with ANP,
suggesting that TREM-1 may play an important
role in ANP with liver injury.

© 2014 Baishideng Publishing Group Inc. All rights
reserved.
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-1(triggering receptor expressed on myeloid
cells-1, TREM-1) B & &, T3 5 I 545
MR R

Fik: dBFMEE ESDRR48R, AL A
SHRAL(CHL, n = 24)fe A (A, n =
24), VAS%W 4 Bk 2 BR 4N ik 35 4T MR MR AR
R4 LT RANPRK AR, &m5 5 T
BB, 6. 12, 24 hoy e, sk
AR BE(amylase, AMY). & %4 2 5%
(alanine aminotransferase, ALT). &34 &
B (aspartate aminotransferase, AST)VA R 7T /&
HTREM-14= & 4~%-1B(interleukin-1p, IL-
1B)K T B850 F AL AR . T Mk 48 4% 9% 22 5
TSR, R RAR ZFHE IR S
B_Ji (real-time quantitative polymerase chain
reaction, QRT-PCR)#& Af W TREM-1 3 B %
kK.

ZR: AMKXRAMY. THEMBTREM-1. IL-
1B T#AE3 W47t d, a2 TEHK
TR A, AR BE LS CA K R I (P<0.05),
HAZ KA THEMETREM-15 Ik % % 52 %
S ZEAEX( = 0.481, P<0.05); ALK K f
ALT. ASTREE##)E6. 12, 24 h¥RF
BB CHH 3 (P<0.05); AZE X KB AR R AT Ik
T B i Ao i 535 & T B B & C4L(P<0.01);
ALK RIFAE2E 22 TREM-1 mRNA & ik 3C2a
¥ A3 h: 1.96+0.63 vs 0.94+0.23; 6 h: 4.46
+1.42vs0.95+0.24; 12 h: 2.59+1.14 vs 1.10
+0.33; 24 h: 2.56+1.08 vs 0.85+0.27; ¥
P<0.05).

Zit: AKX RIFIEA L PTREM-1 mRNA
F K VA B iE T AL TREM- 13 JE 34 38 e
TREM-1 7T 48 £ ANPFF AT 4% X 4% Z 2AE .
© 2014F KRN IS ELIREDERATHE.

KR BEIRTEE IR 48, FFRERE A A K 2 1R
-1; frif%

Bob iR : KEmie B T & EE &Mk X
(severe acute pancreatitis, SAP)FAF 4745 P A
FTEAMER. KEFEKIE LM AR A A
-1(triggering receptor expressed on myeloid cells-1,
TREM-1)/£ &M% X (acute pancreatitis) P & 4%
FRATKARA, KKK I &P IR FE IR K
(acute necrotizing pancreatitis, ANP)FAF #1145 K
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B E 2V IR % (severe acute pancreatitis, SAP)
T R bR X L SR SR —,
Z AR E I HE % (multiple systemic organ
failure, MSOF) & 2 M4 Ji I 48 (acute pancreatitis,
AP FEZIETIR N, WiSE2RE40% L 1. T
JIFE A fg J LR 1m0 e ) 55— iy, ke i gt v oK
20 B PR R0 SORE A BT RE N E, 1k T 4
. IR 5 Guit SAP I R F 5 473 11 e AR
HIRR% ), 451477 Bk L 8 15 G PR % i B A
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I7 AR AN TS, DRI S AP Jon s 45 49
(7 76 0T AP TS 1R B B R A ik k2
f£&-1(triggering receptor expressed on myeloid
cells-1, TREM-1) 7] 5 5 4 5E K 7 T AT 2L
L, FEAGEBOR, INE A E B A
56 FH fpe 48 BT AT P R TR ST VE T ST AN
TR O AR, 3 Tk U %52 g Fl R I 5 3 X3
K L35 Ve #r B (amylase, AMY). BN
fif(alanine aminotransferase, ALT). % HL.FEE
i (aspartate aminotransferase, AST)/KF, UL K
TREM-1 mRNATERFE R IE, #8753 TREM-1
FEANP I JHH5475 B4 .

1 #RR73E

1.1 44+ {#EE 8 SDARAS K, 1745 2:4250-300 g,
Ve BV R R R B S ot Al H R
W E HATCIA A ; TRIzolW HOmega/A#l;
TREM-1519 f A6 58 & R R RH B i A
FRA Ak, GAPDHSI Y Lifg2E TAEY) T2
HIRAE A 1 2-1p(interleukin-1 beta, TL-
1B)ELIS ARG &I H HUMH BEHE AR A
A]; TREM-1/§ I % 7% Wt S5 (enzyme linked
immunosorbent assay, ELISA)iR & B X &
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B4Eh 4R [EAMY(U/L) FEALT(U/L) FEAST(U/L) JETREM-1(pg/mL)  [Ii&IL-1B(pg/mL)

3 AR 7162 + 1360° 101 +28 491 + 96 61.5+23.2° 88.6+32.2°
CH 2115 + 489 100 +34 414 +102 13.9+4.0 13.9+4.0

6 AR 6957 + 1093° 169 + 29° 694 + 106° 67.7+19.0° 127.0 + 36.6°
CH 2040 + 247 101 +19 494 + 137 13.3+3.4 16.4+3.1

12 AZH 6762 + 1669° 186 + 89" 580 + 152° 83.0+20.1° 107.0 +32.1°
CH 1894 + 367 69 + 23 354 + 150 13126 43.0+7.1

24 AZH 7360 + 960° 192 + 28° 557 + 119° 104.0 +27.8° 126.3+22.1°
CH 1794 + 631 66 + 31 306 + 140 13.6+4.1 422+6.2

°P<0.05 vs WIRE. AB: BAIE; CAH: WIRA. AMY: TEXEE; ALT: SINILEEE; AST: SBEEE; TREM-1: SIFMIRALL SA-1;

IL-1p: BNE-1B.

EEMTREARAF.

12 F ik

1.2.1 o4 48 KR BENL 7 CHIAH
4, FH24 R AR ZVEIR I AR % (acute
necrotizing pancreatitis, ANP)ZH., F2Ffitf JH BR 4
Bt 5% AW, LA mL/kg A 57 & (1) &0 AT g pH
PVESHE S ANP. CHLNIE X B4, TFHEAUHE
SRR G oS IR . S TERS3. 6.

12, 24 h&B i FRE, o BRI, HES 7 A

JHHEZH 2340 o/ LW [ [ e, #553 HFIE 41 23-80 °C
TRAF.

122 AMY. ALT. AST#l: 4Bz
HT A .

1.2.3 27 sTREM-1. IL-1p#&nl: K FELISA
W€ .

1.2.4 MIEEAFNEI F « HEE & JRAR K AT AEAL
R E e BiK. AEEH. U KHER M
J&, I E VR — 8 B R TR 8 T WL %% i iR
T 99 7% DV 43, TR J R H 3 B F- 53 4 i)
%% SchmidtZ5" fll Camargo %" 1 7 b .

1.2.5 FF A TREM-1 mRNAK-F#al: FHqRT-
PCREARM & . FHTRIzo iR 71 $2 B4 g 11
SRNA, R 0 5 512k 7] & 2 AR 350 W 47 30
Bk cDNA, LU TREM-159#{7PCR
4%, GAPDHIE AN Z. TREM-1 L5 4:
5'-CTCCGAACGACCCTGTTCTG-3', Rl
Y: 5“GGAACCTCAGTCGGCTTTGT-3', §1¥
B E 9112 bp; GAPDH L3551 4): 5'-CATG-
GTCTACATGTTCCAGT-3', RiiF514: 5-GGC-
TAAGCAGTTGGTGGTGC-3', ¥ 1 J BLK fF
H349 bp. PCRZAFA4: 95 “C 10 min, 95 °C 15 s,
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62 'C 45 s, HAT40MEI(62 CHHETDL). FIH
222 TREM-1 mRNA 7K F-.

Beit 2038 S HISPSS16.04 1 8k, Frf
HrdE 35 Flmean + SDITE :NGE R, KA PIREA AR
KGRI AT AR LA, P<0.0S % RA
it aEE L.

2 R

2.1 S iF 35 AFK-F

2.1.1 A AMY RF: ALK R FiER#E3 h AMY
WREETH i, HA I s T m K PIRES, %R
I [) AL CZH K BR T 181 (341P<0.05) (3K 1).

2.12 ALT. AST/HK-F: AYLKSALT. ASTIRELE
ERE6. 12 24 hF i 35 FI 25 CA T
(#1P<0.05)(F1).

2.1.3 £ ATREM-1. IL-1BKF: A4 K
TREM-1. IL-1B¥E T i 15 5 &I s CAH )
i ST R (3P<0.05)(K1).

22 RBEEE

2.2.1 MR K AR B R B2 3 3 CAH K B AR A 0
1B, B WARAR NS5 0 5 8, AZH K R
IR S K i, R i DA I VR R R B, R
NN 7 AN T g MR S B 7 AN
ISR B AR, KR 6 4 IR 3 B R IR
I ATER BT, 975 BET 23 45 % R i S C AL T (B
P<0.01)(F2, A1).

2.2.2 FFRERAR B %P E . CH KR AT E K
U R A, BN WISk e R A
KRR R A0 WL T0 B 2 S 8, R T DL JH 4 P gk
Ji A0 SR IR R, VA X D & 56 H R, DL K
JH S99k, i BV 43 28R I A C 2 T i (3

Wi £#BE
Kamei% #F % 2
B it ELISA R B
M SAP K R
M. MR A B MR
28 2% F TREM-14%
&k, ZISAPLA
XA . B RE
Fo i TREM-1
0 Kk B B R
38 e, A F A
TREM-17T %
SAPH A 5 & F
WL AT P KA
i A N
L A R I
R,
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1 BEKBERBLRETUE. A: EHBEIRALRLER( X 200); B: EHEEEAZEER(x 400); C: BEEE/KI(x 200); D:

FR A AMNEEE (% 400); E: JEIRIAFE( x 200); F: JRAZ H i ( x 400).

+® 2 BERRRFRFATIERETESD (7 = 6, mean + SD)

BfEIh) A [FRARRIBITE D FFAEREEIT D
3 AR 10.07 £1.82° 2.33+0.52°
CAH 0.00+0.00 0.00 +0.00
6 AZH 10.83 +1.60° 2.50 + 0.55"
CH 0.00+0.00 0.00+0.00
12 AZH 11.57 £1.51° 2.67+0.82°
CH 1.57 +0.43 0.00+0.00
24 AR 11.73 £2.09° 2.50+0.84°
CA 1.20+0.79 0.00+0.00

°P<0.01 vs XYIRA. A BEVE; CH: WIRA.

P<0.01)(3R2, E2).

2.3 FFRIE4LATREM-1 mRNAk ik AFHE4LZR
TREM-1 mRNAZKE: AHKFAEHLTREM-1
mRN A 3K ¥ 55 A i 55 C 2 3G n (¢85 4 ) A
3.704. 5.953. 3.086. 3.766, ¥JP<0.05)(#3, 3).
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3 1L
NKTREMBEHGEN T R titkop2l, Wi
TREM-1MTREM-252 4k, fltfi1)& T % Bk ik
B . TREM-17&—FAH N 70 F & 2408
30 kDalg AR H, H 51555 T TDAPI2
Gl sl ak-15 516 5 5 o M0 B
F(signal transducer and activator of transcrip-
tion, STAT3). Akt. ZHMIAMAE T8 BB (ex-
tracellular regulated protein kinases, ERK).
1 8% 3% K -FxB(nuclear transcription factor-
kB, NF-«B)" "X 86 {5 558 i R 42 HLAR % A
A TREM-1)7i2 RIE T Btk hm g gl
2, R PRI . BAZ/ B il
B i 2k, (R B b et A
B 440 VA R 3 e A TR e A b
Rik. P AL A B AR, TREM-17] 73 4
M ZR [ TREM-1 A1 0] 7 4 TREM-1(soluble trig-
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2 BEAEFFIHALEE T, A: EHIFIEHZEE (X 200);

B: IE RIS (% 400); C: PSR 5K (X 200); D: L&

X SRR (X 400); E: FFARIEIATE( x 200); F: FFAHREASYE (X 400).

+® 3 BEKRFIFAFLALTREM-1 mRNAZRIXIKE (0 = 6,

mean + SD)

BElh) 4R TREM-1 mRNA

3 AR 1.96 +0.63°
CH 0.94+0.23

6 AR 4.46 £1.42°
CH 0.95+0.24

12 AR 2.59+1.14°
CAH 1.10+0.33

24 AR 2.56+1.08°
CH 0.85+0.27

°P<0.05 vs WIRAH. AH: BAUE; CAH: WIRA. TREM-1: 8T
MIRANAE ZAR-1.

gering receptor expressed on myeloid cells-1,
sTREM-1)HiMEA. &P A TREM-13 %
KL HAE RGP HIAE . TREM-16¢E
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~ == = ® = = GAPDH

e MTREM-1

3 KEAFAFALATREM-1 mRNARIGAPDH mRNAY 1&E
YPERRE. M: DNA marker. TREM—1: BEFEIEfM A& 2 1A —1.

R Be A7 R T IR e I 4 R T 0 0Bk I B I
i — 0 5 e i 2 VR AR T8 R B AR, R A
AT BEAE 5 1k S B fish & e K R R LA
HEEMEA"Y. Bouchon5" 7T K BH, 1640
i A 25 (1 ) 380, TRE M- 1] 30 08005 1 sk
TL-8. B 200 Mot 4k B 1 - LFA g R 2K [R] 7 25
RAEAN T AU R - 09 b, ] % T PRk
I i 5 RO, CE A B N, TREM-1A] 5 R85
BT R, MRS SR, 2/
AR R CIS A IR B FR 1k, I3 28 1T B 48 0E S B

| PR L

A m A2
1Rl 2B KA T
b K g e
AR R
MBI EG, £
TR EREAER.
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PR 5E . HOR, FBC O EET BRAE R . i
JUSE Kk — 1 50 R B, TREM-1AMXAE B e
P R S A T, T LR B G 1 28R 14 R
AR R AR UL SR RO R T O T
U123 0 G T i 9 22TV S B R R R A E A
. BOANTREM-1LEAE P ) 2 RE SN H 4y 75
—AEREBEM A,

WangZPYseib KBl APHRE A4
TREM-1 mRNAFREEAREFEE 1M, HE5APH)
7R B IEA G Dang5 T LG RIS AP
KR MsTREM-15 2 FERTREM-1 mRNAR
KPS0 BT s AR 3R FH 28 3007 7%
PP ANPRLAY AR 2 Jiok s B 0T 23 A 1M 3 U
AR EEIE T i, U BHEB T, 18 ELIS AAG I I
FsTREM-1, AZH K sTREM-17 & 5 X2
FEET3 hBI a6 T, R8Tk, HS
ANP[#) = #H  2IEAHC, [FR W EEE|ANPK R
MIL-1BE TR, % REsTREM-1MITL-1B7] fEAH
%, WNTREM-1MIIL-1pH 5APHI R A K&
LIPS

ChenZ VR BLLE /N B 20ME P #3 2 IfLfE A
JFTF G 4 L R P9 B2 40 B TR E M- 13632 1 St 186 .
ik TN S 5 RN N 2 PO o S5 T AN
TREM-17] geifid 5 it P 2 2 A0 AR FHAEE
TERS P R 07 I 8 P R 4% B EAE . Liao®58 Ui
FLRILTREM-17E £ 8095 55 1 T 98 AH 5GP e
JH B R A0 0 rh o i, AR JH e 4 PR S 2 e
71, WS UGS, EIER EF IR SAPEE R
K EAN s B 2 —D i T TREM-1/ESAP
IR AR LB 5T 2R . H AT 7L
WS APF A 4473 1 S ZEAL 1 4G 48 i 57
P N R R AT S T €T EZN - R TS N 1 R w1
Ji 98 AH SR MK &, JH i 8 RE 2 it DR 1 R e
EEAEH. A A (Kup ffer) 4 g b7 5/
PR B k% [ 240 B A 111 80%-90%, 2 77 AE 78 1%
YHAR R 71 NI ERY. SAPR AR, K
14 9 M A JoT A0 20 6 B8] 5 28 11 Tk 5 a3k N BE
JUE, 545 IS0, [R] B R R 4 4 4 A A
IR B RAEN 1, Z 5k “BAR &
RN, A 28 RE M Jm ¥ = I 22 4 5, nJEl T SAP
B R . KameiZEP i@ ELISAR S AP K
AR FEREARTE AEH SR TREM-1RIE, KL
SAPZH KM JHBEFAE JEH TREM-1[1) %
RSO A . A SREe RN, HCH L,
ALK BT E S5 T3 hE B0 B e AR, i AT
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AEALT. AST/KFT6 hitiaTtm, FFHEH S
TREM-1 mRNAKIE T3 hBI 4T &, H A&
MR RKCFIR, 5 Kamei S5 7t 45 A
5, PR ANP R BRI H 20T IE &5 #4 F 2) RE
SR, T TREM-15ANPK 8 & 452 7T RE
EEP S

B2, TREM-1T g5 ANPIH R H
5. Bk, MIETREM-1HI45 0 515 55 S0
H BT T T AT RE N ANP I BT B3R 97 R At
Tk
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